Amendments to the specification: 



L IGHT-WEIGHT COMPONENT, ESPECIALLY BODY PART 

This patent application is based on the International 
Patent Application PCT / DE 02/03978 claiming priority of the 
German patent application DE 10153712.3. 
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particularly vehicle body 
part 



BACKGROUND OF THE INVENTION 



The present invention relates to a lightweight part, 
particularly a vehicle body part, which includes sheet 
steel and light metal. 

A cast vehicle construction part made of a light metal 
alloy having a sheet steel structure that is cast on or 
cast in is known from German Unexamined Application DE 41 
03 036 Al . The sheet steel structure either forms the 
vehicle outer skin or a flange for connection to a further 
vehicle part. In the known vehicle construction part, the 
sheet steel structure is connected to the light metal alloy 
over its entire surface. It is possible to provide targeted 
cavities in the vehicle construction part. DE 41 03 036 Al 
teaches reinforcing such cavities through the cast-in sheet 
steel structure. Casting in the sheet steel structure has 
been shown to be difficult in practice. 



A lightweight part made of a shell-shaped main body, whose 
inner space has reinforcement ribs, is known from European 
Patent Specification EP 0 370 342 Bl . The reinforcement 
ribs are made of molded- in plastic and are connected to the 
main body at discrete connection points via openings. The 
plastic extends through the openings into the main body and 
beyond the areas of the openings. Structural limits are 
placed on the performance of the plastic (especially taking 
the temperature dependence into consideration) through the 
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selection of the material combination. In the event of 
extreme loads, plastic tends to crumble. 

SUMMARY OF THE INVENTION 

Some of many objects pf the pres_en_t_ invent ion_ ^re therefore - 
to provide a lightweight part which is simpler to produce, 
having a high structural performance over a wide field of 
use, particularly even at high temperatures. 

The se and other .o bjects are. _achieved_ by a lightweight _part__, - 
having the features of Claim 1. In contrast to the 
lightweight part known from DE 41 03 03 6 Al, according to 
the present invention the thin-walled sheet steel is not 
connected over its entire area to the light metal, but 
rather only locally to a reinforcement structure made of 
light metal. In this case, "locally" means that the sheet 
steel is only reinforced where high loads typically occur 
in the installed state of the lightweight part due to local 
buckling. The term "reinforcement structure" is to express 
the idea that even in a reinforced region of the sheet 
steel, free areas are still present. The reinforcement 
structure may be implemented as ribbed or honeycombed, for 
example, and, in contrast to the application of the light 
metal over the entire surface of the sheet steel known from 
DE 41 03 03 6 Al , leads to a significant savings in material 
and therefore to a lower weight of the lightweight part. 
The use of light metal as the reinforcement structure 
provides significantly better strength and rigidity 
properties than the plastic ribs known from EP 0 370 342 
Bl . In addition, it has surprisingly been shown in the 
framework of the present invention that if light metal is 
used as the reinforcement structure, openings in the sheet 
steel, which are complex to manufacture and visually 
conspicuous, can be omitted. 
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A preferred exemplary embodiment of the lightweight part is 
distinguished in that the reinforcement structure includes 
at least one local thickening which is positioned at a 
strongly loaded point of the sheet steel. Through such a 
thickening, which is ribbed, for example, buckling of the 
sheet steel under load may be avoided. The fact that the 
thickening does not extend over the entire surface of the 
sheet steel, but rather is locally limited, has a positive 
effect on the weight of the lightweight component without 
impairing its strength or rigidity. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the reinforcement structure 
includes multiple ribs which are positioned essentially 
perpendicularly to the sheet steel. This rib shape has been 
shown to be especially advantageous during investigations 
performed in the framework of the present invention, both 
in regard to the stability and from the viewpoint of 
manufacturing technology. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the ribs are connected to one 
another in crosses. The crossed arrangement of the ribs 
allows them to absorb forces from different directions. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the reinforcement structure 
is cast onto the sheet steel or cast into the sheet steel 
on only one side. In this way, it is ensured that the other 
side of the sheet steel is not visually impaired by the 
reinforcement structure. In particular, no openings are 
provided in the sheet steel . 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the reinforcement structure 
is connected to the sheet steel in a form-fitting way. 
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Through the form fit, an especially stable connection 
between the sheet steel and the reinforcement structure is 
ensured. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the sheet steel is 
implemented as an oblong profiled beam having an open, 
particularly U-shaped cross-section having a base from 
which two legs originate. The open, particularly U-shaped 
cross-section is used to receive the reinforcement 
structure inside the beam. The beam has a continuous 
surface without openings or interruptions to the outside. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that both the base and the two 
legs of the beam are connected to the reinforcement 
structure. In this way, an especially stable connection 
between the reinforcement structure and the sheet steel is 
ensured. The connection between the sheet steel and the 
reinforcement structure is provided by casting the 
reinforcement structure onto the sheet steel. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that flanges, onto which the 
reinforcement structure is cast, originate from the two 
legs. In this way, detachment of the reinforcement 
structure from the two legs in the loaded state of the beam 
is reliably prevented. The flanges may also be cast 
completely into the reinforcement structure. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the reinforcement structure 
is attached to the two flanges with the aid of attachment 
means. Through the additional attachment means, the 
stability of the connection between the flanges and the 
reinforcement structure may be increased even further. The 
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attachment means may be rivets which are placed in the 
sheet steel before the casting and enclosed by the 
reinforcement structure. Instead of the rivets, bolts which 
are welded onto the sheet steel may also be used. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the reinforcement structure 
is attached to the base of the beam with the aid of 
attachment means, such as rivets or bolts. Through the 
additional attachment means on the base of the beam, the 
stability of the connection between the sheet steel and the 
reinforcement structure may be increased even further. 

A further preferred exemplary .embodiment of the lightweight 
part is distinguished in that the reinforcement structure 
is held in protrusions and/or depressions, particularly 
beads, which are implemented in the sheet steel. In this 
way, an especially stable mechanical anchoring of the 
reinforcement on the sheet steel, which is also simple to 
produce, is ensured. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the oblong beam is 
implemented as T-shaped in a top view on at least one end. 
The T-shaped end of the beam provides three attachment 
points for further parts. 

A further preferred exemplary embodiment of the lightweight 
part is distinguished in that the sheet steel has a 
thickness of less than 1 mm. During the investigations 
performed in the framework of the present invention, it has 
been shown that the reinforcement structure made of light 
metal provides sufficient strength and rigidity even at a 
sheet steel thickness below 1 mm. 
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Further advantages, features, and characteristics of the 
present invention result from the following description, in 
which different exemplary embodiments are described in 
detail with reference to the drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a perspective illustration of a T-shaped 
lightweight part according to a first embodiment 
of the present invention, and 

Figure 2 shows the view of the section along line II-II in 
Figure 1 . 

Figure 3 shows sectional views through various attachment 
means connecting the metal sheet to the 
reinforcement structure. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In Figure 1, a junction point from the B-pillar of a motor 
vehicle is shown. An oblong beam 2 is connected in a T- 
shape to a further oblong beam 3 in the junction point 1. 
The beams 2 and 3 are connected to one another in one piece 
and have a U-shaped cross-section having a base 6 from 
which two legs 7 and 8 originate. Brackets 11 and 12 are 
angled onto the free ends of the legs 7 and 8. The base 6, 
the legs 7 and 8, and the flanges 11 and 12 are produced in 
one piece from sheet steel. 

A crossed rib structure 15 made of light metal, which is 
positioned perpendicularly to the base 6 made of sheet 
steel, is embedded between the legs 7 and 8. In the 
sectional view shown in Figure 2, it may be seen that the 
flanges 11 and 12 are cast into the reinforcement structure 
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made of light metal. The sheet steel is shown dashed in 
Figure 1 at points where it would not be visible. 

The two ends of the beam 2 are implemented differently. The 
end 19 of the beam 2, positioned on the left in Figure 1, 
is produced completely from light metal as a light metal 
profile, without sheet steel. Other extrusion profiles made 
of light metal may be attached to an end 19 implemented in 
this way. 

The right end 22 of the beam 2 in Figure 1 is implemented 
as a flange cast from light metal having two through holes 
23 and 24 to receive attachment elements. Further parts may 
be attached to the flange. 

One end of the beam 3 passes into the beam 2 positioned 
perpendicularly thereto. On the free end of the beam 3, the 
U-shaped sheet steel profile projects out of the light 
metal structure. The sheet steel has a thickness of 
approximately 1 mm. Further profiles made of sheet metal 
may be attached to the pure sheet steel, through welding, 
for example. 

In the lightweight part according to the present invention, 
the light metal is used to stabilize the thin-walled sheet 
steel. Due to the local reinforcement of the sheet steel 
with light metal, significantly lower sheet steel 
thicknesses may be used than in typical lightweight parts. 
It is only reinforced where necessary because of the loads 
arising in operation . T _ 

As shown in Fig. 3, for connecting the reinforcement 
structure to the sheet steel, a variety of connections are 
possible, for instance attachments as shown in details 25 
and 26, protrusions as shown in detail 27, or beads as 
shown in detail 28. 



